The Communication strategy for central banks is traditionally interlinked with one of their important mandates -conduct of monetary policy. Credibility to central bank actions in the process is achieved by keeping the market expectations more closely synchronised with its own, through the art of communication. However, the management of "Impossible Trinity" in the context of Emerging Market Economies expands the scope of communication strategy of central banks to horizons other than the conduct of monetary policy. The paper, therefore, examines a pertinent research question -How did the management of "Impossible Trinity" impact the communication strategies adopted by Reserve Bank of India (RBI) and the credibility of its actions amongst the market participants? The paper reviews the RBI's efforts to demystify its policy stances since past few years under the policy options thrown up by the impossible trinity and its perceived impact on market participants. The Case study, drawn from existing academic literature, variety of RBI publications and speeches of RBI senior officials, review of media reports, can constitute an important contribution to the emerging research area in the South Asian central banking.
Introduction
communication has changed dramatically also owing to the notion that independent central banks should be more accountable. Further, central banks are increasingly embracing more open communication in recent times to counter the criticism that an autonomous central bank comprising unelected decision makers was inconsistent with a democratic structure (Blinder et al, 2009 ). Woodford (2005) states that "Central Banking is management of expectations" and that the central banks affect the economy as much through their influence on expectations as through any direct, mechanical effects of central bank trading in the market for overnight cash. As it became increasingly clear that managing expectations is a useful part of monetary policy, communication policy rose in stature from a nuisance to a key instrument in the central banker's toolkit. This has been beneficial, not only from the point of view of reducing the uncertainty with which traders and other economic decision-makers must contend, but also from that of enhancing the accuracy with which the central banks are able to achieve the effects on the economy that they desire, by keeping the expectations of market participants more closely synchronised with their own.
Generally, investors update their own views in response to the information conveyed by the central bank. Various studies, therefore, found that financial markets react to information on the outlook that central banks provide (e.g., Andersson, Dillén and Sellin, 2001 ). Kohn and Sack (2004) argue that private agents may attach special credence to the economic pronouncements of their central bank, especially if the bank has established its bona fides as an effective forecaster. The apparent reason is that central banks generally have, or may be believed to have, superior information on the economic outlook. Central banks usually devote many more resources than private sector forecasters to forecasting and even to estimating the underlying unobservable state of the economy. Markets, therefore, expect that credibility of central banks is established furthermore when central banks explain both their actions and the thinking that underlies those actions (Blinder et al, 2009 ).
Does communication by central banks really matter?
An early contribution in this regard is made by Guthrie and Wright (2000) , who, without distinguishing among different types of communication, provide compelling evidence that communication by the Reserve Bank of New Zealand (RBNZ) has sizable and long-lasting effects on interest rates across the maturity spectrum. Kohn and Sack (2007) argued that the volatility of various asset prices reacts significantly to statements by the Federal Open Market Committee (FOMC) in US and its members. They argue that the increased volatility is evidence that central bank communication conveys relevant information to market participants. Ehrmann and Fratzscher (2004) assessed the communication strategies of the Federal Reserve, the Bank of England and the European Central Bank and their effectiveness. Based on the content, timing and consistency of statements by the policy committees and its individual members as well as the voting behaviour, they argued that the three central banks are following fundamentally different communication strategies. Their central finding is that the predictability of policy decisions and the responsiveness of financial markets are equally good for the Federal Reserve and the ECB, though there are important differences in the type of communication that financial markets react to.
The study of central bank communication is largely restricted to central banks of developed economies. Challenges for communication policy are, considerably, more complex for central banks in EMEs for various reasons. More generally the style and content of communication in EMEs has evolved over time consistent with progress in financial sophistication. Further, in a globalised world, communications by a central bank in advanced economies have a great impact on financial markets in EMEs. Other challenges in regard to effective communication strategies in EMEs arising from issues such as -dual role of central bank as monetary authority and banking supervisor -have not largely been subjected to research so far.
My paper, therefore, attempts to fill this gap in literature partly by studying the central banking communication strategy and the credibility of its action in the context of dealing with "impossible trinity" challenge in one of the largest EMEs i.e., India.
Conceptual Framework

Impossible trinity -An introduction
The "Impossible Trinity" (also known as the Trilemma) is a fundamental contribution of the Mundell-Fleming framework to economics, which states that it is impossible for a central bank to have all three of the policy goals following at the same time -a) a fixed exchange rate, b) free capital movement (absence of capital controls) and c) an independent monetary policy. Aizenman (2010) , therefore, argued that a key message of the "Impossible Trinity" is scarcity of policy instruments and illustrates the impossible trinity in the form of a triangular framework (see figure 1 below). Each of the three sides of the triangle, representing monetary independence, exchange rate stability, and financial integration, depicts a potentially desirable policy goal for a central bank. However, the "Impossible Trinity" principle holds that it is not possible to be on all three sides of the triangle simultaneously. The top vertex, labeled "closed financial markets," is associated with monetary policy autonomy and a fixed exchange rate regime. But it represents the preferred choice of most developing countries in the mid to late 1980s. The left vertex, labeled "floating exchange rate regime", is associated with monetary independence, and financial integration -the preferred choice of the U.S. during the last three decades. The right vertex, labeled "giving up monetary independence", is associated with exchange rate stability (a pegged exchange rate regime), and financial integration -the preferred choice of East-Asian countries during their pre-1997 years.
The sharp predictions of the Impossible Trinity principle and its crisp intuitive interpretation made it the Holy-Grail of the open economy neo-Keynesian paradigm. The impossible trinity has become self-evident for economists and for a long period of time this insight is shared by academic practitioners and central bankers alike.
Impossible trinity and the EMEs
Notwithstanding its real life validation, it is not as if Mundell's 'Impossible Trinity' is inviolable as many of the assumptions underlying this model do not often hold. The new open economy macro-economy models that build in price rigidities and monopolistic competition demonstrate policy dynamics quite different from those built in the Mundell-Fleming tradition. As Dr. Duvvuri Subbarao, Governor of RBI states, "It is also not the case that countries are forced into corner solutions at the nodes of the impossible trinity triangle" 1 . As it happens, reflecting the forces of globalisation and their asymmetric impact, it is widely argued in academic literature that many EMEs have opted for middle solutions. Aizenman (2008 Aizenman ( , 2010 , for instance, argued that a lingering challenge is that in practice, most countries rarely face the binary choices as articulated by the original "Impossible Trinity" principle. Instead, it was observed that countries chose the degree of financial integration and exchange rate flexibility. Even in rare cases of adoption of a strong version of a fixed exchange rate system (like the currency-board regime chosen by Argentina in the early 1990s), the credibility of the fixed exchange rate changes overtime, and the central bank rarely follows the strict version of currency-board. Similarly, countries choosing a flexible exchange rate regime, occasionally (some frequently) actively intervene in foreign currency markets, and end up implementing different versions of a managed float system. In this context, using the methodology of "Trilemma Indexes", calculated for over a period of time in different countries, Aizenman, along with Chinn and Ito (2008) found that EMEs are holding voluminous international reserves, which helped them to pursue both a higher level of exchange rate stability and a higher weighted average of the other two policy goals through active foreign exchange interventions. Obstfeld, Shambaugh and Taylor (2008) argued that reserve accumulation, as a key tool for managing domestic financial instability, is used by central banks to protect the domestic banking sector, and domestic credit markets more broadly, while limiting external currency depreciation.
The "dilemma" of choosing between Monetary Policy Independence and Exchangerate Stability (with elements of intervention and adequacy of international reserves), therefore, present the middle-ground policy option, in the context of "Impossible Trinity" in EMEs.
India and Impossible trinity
Officially, RBI, as a central bank, always targeted to achieve price stability, economic growth and financial stability (not necessarily in that order) and did not aim to resolve "Impossible Trinity". This was indeed the case as long as the capital account was closed, prior to 1990s, when RBI used to could conduct its monetary policy and exchange rate policy independently of each other. But since 1993, with the opening up of the economy, the "Impossible Trinity" had an indirect influence on the central bank actions, but the actions of RBI suggest that it had preferred the reduced version of "Impossible Trinity" by adopting the middle solutions of open but managed capital account and flexible exchange rate but with management of volatility.
Hutchison, Sengupta and Singh (2010) explored the question, as to where India stands today with respect to the impossible trinity and associated issues. Using quarterly data from 1996 to 2009, they constructed "Trilemma Indexes" for India, as per the methodology developed by Aizenman, Chinn and Ito (2008) . Consistent with findings in other EMEs, it was observed that an increase in financial integration, especially after the mid 2000s, has changed the policy trade-offs faced by RBI. In this context, they argued that India was able to actively manage the exchange rate and limit exchange rate volatility relative to other EMEs, by building up international reserves and intervening actively in the foreign exchange market. This has helped RBI to some extent in regaining control over monetary policy even in the face of capital inflows. Similar findings are shared by Sen Gupta and Manjhi (2011) who also noted that India has resorted to the multiple instrument approach for managing "Impossible Trinity", encompassing -active management of capital flows, especially volatile and debt flows; a moderately flexible exchange rate regime with the RBI intervening at times to prevent excessive volatility; sterilisation of these interventions through multiple instruments like Market Stabilisation Scheme (MSS) bonds and Cash Reserve Ratio (CRR) variations; and building up of a stockpile of international reserves. They argued that this intermediate approach has suited India well as it has been able to maintain a healthy growth rate, targeted monetary and credit growth rates, moderate inflation rate through most of the period and a sustainable current account deficit. However, Kobayashi (2009) argued that the maintenance of current framework adopted by India will serve as a risk to its medium to long-term macroeconomic stability. With the premise that independent conduct of monetary policy is indispensable to medium to long-term macro-economic stability and the deregulation of capital flows is requisite for its long-term growth, they argue that it will be necessary for India to review its foreign exchange policy and gradually increase the flexibility of exchange rate.
Communication, Credibility bonus and impossible trinity
Mohan and Kapur (2009) observed that the middle-ground solution, as outlined above, in response to "Impossible Trinity", through the multi-instrument approach, was enabled by the fact that both monetary policy and regulation of banks and other financial institutions and key financial markets are under the jurisdiction of the RBI, which permitted smooth use of various policy instruments flexibly at its discretion. Given further the multiplicity of instruments for managing the exchange rate volatility alongside the monetary policy implementation, in the context of RBI, it would be, therefore, interesting to understand how RBI handles its Communication Strategy for achieving credibility to its actions. The paper attempts to explore an answer to this research question through a study of recent events in India.
It is, however, admitted upfront that communication policy is only one of the variables influencing the credibility of policy actions of central banks as economic data get influenced by macro-economic variables such as capital flows, liquidity in market, economic growth conditions, and business expectations. However, it is equally appropriate to state that, being an important variable in the whole gamut of central banking activities, communication strategy warrants a separate study as has been attempted in this paper.
RBI -Communication strategy and Credibility bonus
Communication strategy of RBI
Faced with -multiple tasks, a complex mandate, and availability of various instruments at its disposal -clear and structured communication is considered by RBI as critical for its effective functioning. The goal of RBI communication strategy has thus been to promote credibility and understanding of monetary policy, and enabling participants to map the changing economic circumstances into anticipation of the broad policy direction with reasonable accuracy. The guiding principles of the Reserve Bank's communication policy in the context of its overall strategy are transparency, comprehensiveness, relevance and timeliness with a view to improving public understanding as a systematic process of continuous efforts as under:
• Transparency -through explanation of policy stance with rationale, information and analysis;
• Comprehensiveness -through coherence, clarity and credibility in articulation through formal structured and periodic statements, statutory/non-statutory publications, speeches and committee reports as well as through reporting/ dissemination of information;
• Relevance -through ensuring that the communication is sensitive to the target audience; different types of communication instruments are therefore used by RBI to suit the relevant audience;
• Timeliness -through dissemination of information through the official website (www.rbi.org.in) on real time basis; it is enhanced through pre-announced periodicity of standard communication instruments; advance release calendars and review cycles;
In this context, RBI also recognises the complexity inherent in the Indian economy at this stage of its development. . The Communication policy is therefore designed to be operated as principle-based rather than rule-based instrument. The overall approach to communication is driven by the principle of democratic accountability, enhancing the effectiveness of monetary policy by creating news and/or reducing noise.
Monetary Policy independence
In the Indian context, pursuant to the preamble to the Reserve Bank of India Act, 1934 the objectives of monetary policy relate to maintaining of price stability and ensuring adequate flow of credit to the productive sectors of the economy, thereby endeavoring to maintain a judicious balance between economic growth and price stability. To achieve these objectives, the monetary policy framework and the associated operating procedure of monetary policy in India have also evolved over time. The monetary policy operating procedure initially underwent a significant change in 1999 following the introduction of Interim Liquidity Adjustment Facility (ILAF), under which liquidity injection was done at the Bank Rate and liquidity absorption was through fixed reverse repo rate. The ILAF gradually transited into a full-fledged liquidity adjustment facility (LAF) and operated, from November 2004, through overnight fixed rate repo (central bank liquidity injection rate) and reverse repo (central bank liquidity absorption rate) to provide necessary guidance to market interest rate. Thereafter, overnight management of systemic liquidity at desired interest rate emerged as the most active instrument of monetary policy. Finally, in May 2011, a revised monetary policy operating procedure was announced by RBI, which currently constitutes the guiding framework for conduct of monetary policy.
a) Communication Strategy in the context of monetary policy
The process of monetary policy formulation in India had traditionally been largely internal with only the end-product of actions being made public. However, the process has, over time, evolved into a more communication-oriented exercise as under:
• Governor as the ultimate authority in monetary policy matters: At RBI, it is the Governor, who is the ultimate authority to take decisions on monetary policy matters. However, in keeping with international best practice, the RBI has constituted several committees (standing and ad hoc) and groups which play a critical role with regard to policy advice. The whole range of consultations and technical analysis through these committees/groups enable the Governor to make the best possible decision under the circumstances besides enhancing the transparency of the policymaking process.
It is apt to mention here the "cacophony problem," pointed out by Blinder (2004) in the context of monetary policy decisions subsequently explained by a committee rather than by a single individual. This refers to the danger that too many disparate voices might confuse rather than enlighten the public-especially if the messages appear to conflict. RBI addresses this danger, by placing in public domain w.e.f. January 2011, the main points of discussion of the Technical Advisory Committee (key Committee with outside experts involved in giving Policy advice to RBI) in public domain only with a lag of roughly four weeks after the meeting of the Committee. The attempt also has one been to promote transparency though there is no legal compulsion in India to reveal content of such discussions in public domain unlike in the United States.
• Consultative and participative communication with an external orientation: While monetary policy formulation is a technical process, it has evolved to be a highly consultative and participative process. This not only enhances the transparency of monetary policy but policy decisions become informed with the analysis and viewpoints of the concerned stakeholders. As many outcomes in modern market-based economies are guided by expectations, a consultative process also helps in managing expectations.
Internally, within the RBI, the work process has been re-oriented to focus on technical analysis, co-ordination, horizontal management and more market orientation. Internally, Monetary Policy Department (MPD), Department of Economic and Policy Research (DEPR) and Department of Statistics and Information Management (DSIM) provide independent technical inputs and assessment in the monetary policy strategy meeting chaired by the Governor and attended by the top management.
Externally, since banks are the major counterpart of the RBI, pre-policy consultations through resource management discussions are held with 20 large commercial banks which together account for more than three-fourths of banking business. In addition, in the financial sector, consultations are held with the Indian Banks Association (IBA), urban and rural co-operative bank/credit associations and association of non-banking financial companies. In the real sector, consultations are held with national level trade associations.
Consultations are also held with select economists and senior economic journalists to ascertain their reading of the economic situation and policy recommendation.
Thus the process leading to monetary policy actions entails a wide range of inputs involving the internal staff, various internal committees, market participants, academics, and financial market experts.
• New operating framework: W.e.f., May 2011, RBI had adopted a new operating framework for conduct of monetary policy to improve implementation and transmission of monetary policy. Under the new framework a) the weighted average overnight call money rate was explicitly recognised as the operating target of monetary policy b) the repo rate was made the only one independently varying policy rate c) a new Marginal Standing Facility (MSF) was instituted under which scheduled commercial banks (SCBs) could borrow overnight at their discretion up to one per cent of their respective Net Demand and Time Liabilities (NDTL) at 100 basis points above the repo rate d), the revised policy rate corridor was defined with a fixed width of 200 basis points. The repo rate was placed in the middle of the corridor, with the reverse repo rate 100 basis points below it and the MSF rate 100 basis points above it.
The new operating framework is expected to improve the implementation and transmission of monetary policy from communication standpoint in several ways: a) explicit announcement of an operating target makes it clear to the market participants about the desired policy impact b) a single policy rate removes the confusion arising out of policy rate alternating between the repo and the reverse repo rates and improves the accuracy of signaling the monetary policy stance.
• Structured communication: The dissemination of monetary policy has been undertaken in a structured manner by RBI with the Annual Policy Statement and its mid-term Review announced in a meeting with the bankers where the Governor explains the rationale behind the measures at length. The announcement, in recent times, also includes the macro and monetary projections, together with the mention of the upside and downside risks. In order to further reduce the gap between the policy announcement and availability of rationale in public domain, RBI has recently started live telecast of this statement. The video recording is also made available on website in a couple of hours and retained for about a month thereafter.
The Monetary Policy announcement meetings are not one-way traffic; bankers are encouraged to give their feedback as also any other suggestions. After the policy announcement, the Governor addresses the press which includes the regional press through video conferences. The video recording of the press conference is kept on the RBI website for at least a month. The Governor and the Deputy Governor in-charge of monetary policy give interviews to print and electronic media over the next few days. RBI has also been interacting with researchers and analysts on the day after the policy announcement. The edited transcripts of all these interactions are also hosted on the website of RBI alongside the policy statements.
• Signaling of intentions: Received wisdom today is that successful monetary policy is not just a matter of effective calibration of overnight interest rates, but also of shaping market expectations of the way in which interest rates are likely to evolve going forward. Among the important instruments used by central banks for this purpose is the 'forward guidance' they provide in their monetary policy statements. The practice of providing forward guidance varies across central banks of developed economies. Starting early 2010, in keeping with the best practice, RBI too has begun providing forward guidance. While providing the 'forward guidance', RBI exercises utmost care and discretion in wording the conditionality surrounding the guidance. It ensures that the conditionality is not so vague as to lose all content value or is not so precise that the central bank becomes a prisoner of its words and loses any flexibility to deviate from the guidance should the underlying circumstances change. It has even communicated to market participants, through various interviews and speeches, the need to appreciate the conditionality and not interpret the guidance as an irrevocable commitment (refer Annexure for extracts of guidance given by RBI during announcements of monetary policy for FY 2011-12).
Thus, the conduct of monetary policy at RBI has evolved over a period of time into a communication management exercise in a structured manner and keeping in line with the international best practices.
b) Credibility bonus in the context of monetary policy
In the context of monetary policy, volatile interest rates generally obscure policy signals, while more orderly market conditions promote a rapid and predictable transmission of monetary policy impulses. Woodford (2005) argued that the predictable character of the central bank's decisions, do determine the (endogenous) expectations of the private sector at earlier dates, under the hypothesis of rational expectations. Market participants benefit from stable rates through stabilisation of expectations, which, in turn, promote the development of a term structure in the money market. Less volatile interest rates may also help financial institutions to better assess and manage their market risks. Insofar as the significance of current developments for future policy are clear to the private sector, markets can attribute a credibility bonus to the central bank's actions, and to a large extent, do the central banks work themselves.
What has been the experience of RBI in regard to this theoretical principle? As the new operating procedure was implemented just less than a year ago, it may be too early to draw conclusions regarding its efficacy. However, I present herewith two broad parameters (relating to the movement of the overnight interest rate and the 10-year G-Sec rate) in order to assess the predictability of central bank actions amongst the market participants.
• Movement of overnight interest rate: In line with the practices internationally in other EMEs, RBI's new operating framework, announced in May 2011, stated that the weighted average overnight call money rate will be the operating target of the RBI. The operating objective of the monetary policy is to contain this rate around the repo rate within the corridor. The Marginal Standing Facility (MSF) rate constituted the ceiling of the formal corridor. At this rate (which is 100 bps above the policy rate), market participants have the freedom to draw funds from RBI against eligible collateral at their discretion. This facility is generally used when overnight rates have the tendency to increase significantly above the policy rate. On the other hand, the reverse repo rate (which is 100 bps below the policy rate) offers market participants an opportunity to deposit their residual surplus that they could not deploy in the market even at a rate significantly lower than the Policy Rate. This fixed interest rate corridor set by RBI for its conduct of monetary policy, can be stated to be reducing uncertainty and avoiding communication difficulties associated with a variable corridor, if the overnight average call money rate move close to the repo rate over a period of time.
Against this theoretical backdrop, the experience of RBI is depicted in the following chart. As can be observed from the chart, overnight interest rate was found to be more stable since the implementation of new operating framework by RBI. This reflects the fact that the RBI is able to calibrate its liquidity management through its regular and fine-tuning operations (including managing market expectations through effective communication) in such a manner that overnight rates are generally aligned around its policy rate.
• The interest rate, for a longer horizon, however is normally influenced by factors other than the policy actions. For example, the 10-year rate, defined as the weighted average of the current one year rate and nine one-year forward rates depend partly on term premium, which is the additional compensation that investors require for risk of holding long-term instruments. The term premium in turn depends on the extent of real interest rate risk and the inflation risk, which in turn factors in the market expectations of the future state of the economy.
It can therefore be premised that, to the extent that the 10-year yield curve behave in a predicted pattern over a period of time, credibility bonus can be attributed to the central bank communication in managing the market expectations about long-term rates. This premise has therefore been tested against the data of the daily series of 10 year G-Sec yield from July 20, 2010 to Interestingly, the findings depicted above, are in contrast to the impact of the new operating framework on the overnight interest rate movement. The impact had been analysed in terms of a) number of outliers and b) extent of their standard deviation, pre and post the announcement of the new framework. Firstly, the days when the movement in the yield is higher than the 90th or 10th percentile, are considered as outliers. As can be observed from the above chart, the number of outliers, in the data pattern before the announcement of new operating framework, was found to be substantially lower than the number of outliers, post the announcement. Similarly, the standard deviation of outliers is also found to be higher, indicating a higher volatility, in the post-period (4.52 as against 3.73 for period prior to announcement of new framework).
These findings are however consistent with the empirical studies earlier mentioned in the beginning of this section, which stated that monetary policy actions have relatively higher ability to influence the short-term interest rates than the long-term interest rates. RBI experience in this regard, consistent with these studies, also indicate that the communication initiatives, as a strategic tool, have a limited causal relationship with long-term interest rates, as larger macroeconomic fundamentals may take lead than the communication initiatives in influencing the market expectations about the behavior of long-term rates.
Exchange Rate stability
India has been operating on a managed floating exchange rate regime from March 1993, marking the start of an era of a market determined exchange rate regime of the rupee. The exchange rate policy, therefore, has evolved over time in line with the gradual opening up of the economy as part of the broader strategy of macroeconomic reforms and liberalisation since then. As mentioned earlier, the exchange rate policy nuances are reflective of the dynamics of the middle ground solution (of intervention and maintenance of adequate international reserves) adopted by RBI. In this section, the broad contours of the exchange rate policy in India, from communication perspective, and their impact on managing market expectations amidst the high volatility of exchange rate in recent times, have been examined.
a) Communication strategy
RBI's stated policy with respect to exchange rate management is that it is not guided by a fixed or pre-announced target or band. However, RBI retained the flexibility to intervene in the market to manage excessive volatility and disruptions to macroeconomic stability and for taking relevant monetary and administrative measures. The structured communication messages through monetary policy announcements, supplemented with the speeches/press releases, information as per the Special Data Dissemination Standards (SDDS) requirements of the International Monetary Fund (IMF), and the publication of self-assessment reports on adequacy of forex reserves as per various monetary/trade-based indicators constitute the critical inputs to the market participants for predicting the RBI's stance on exchange rate volatility in the country. Each of these communication tools have been explained further as under:
• Structured communication: The broad principles that have guided India's exchange rate management have been periodically articulated in the various Monetary Policy Statements. These are supplemented with communications through speeches and press releases. In addition to above sources of communication, RBI has been publishing regular reports and posting relevant information and statistics relating to foreign exchange market in line with the SDDS of the IMF to which India is a subscriber along with 67 other countries. As per the requirements of SDDS, the information is being made available at regular intervals in public domain by RBI along with advance dissemination of release calendars for these data categories. Usage of SDDS enhances the availability of timely and comprehensive statistics and contributes to the pursuit of sound macroeconomic policies and improved functioning of financial markets.
• Information on capital flows, intervention and forex reserves: As a result of calibrated and gradual capital account openness, the financial markets, particularly forex market, in India have also become increasingly integrated with the global network since 2003-04. This is reflected in the extent and magnitude of capital that has flown to India in recent years, which resulted in considerable volatility in exchange rates. RBI's intervention to curb the volatility is through purchases and sales of the US Dollars in the forex market and sterilising its impact on domestic monetary base through open market operations. Sales in the foreign exchange market are generally guided by excess demand conditions that may arise due to several factors. Similarly, the RBI purchases dollars from the market when there is an excess supply pressure in market due to capital inflows (Ranjan and Dua, 2010) .
Empirical evidence in the Indian case has generally suggested that in the present day managed float regime of India, intervention has served as a potent instrument in containing the magnitude of exchange rate volatility of the rupee and the intervention operations do not influence as much the level of rupee (Pattanaik and Sahoo, 2001; Kohli, 2000) . Adequacy of reserves has therefore emerged as an important parameter in gauging the ability of RBI to timely intervene in the market and to absorb external shocks. In this context, RBI's periodic communication to market participants is through the half-yearly reports on management of foreign exchange reserves for bringing about more transparency and enhancing the level of disclosure. These reports are prepared half yearly with reference to the position as of March 31 and September 30 each year with a time lag of about three months. The report contains information regarding the movement of reserves and information on the external liabilities vis-à-vis the foreign exchange reserves, prepayment/ repayment of external debt, Financial Transaction Plan (FTP) of the IMF, adequacy of reserves, etc. during the half-year under review. Objectives of reserves management, statutory provisions, risk management practices, information on transparency and disclosure practices followed by the RBI with regard to the reserves management are also covered in these half-yearly reports.
The other important aspect in this context, viz., the adequacy of reserves is earlier assessed through the import cover expressed in number of months. However the measures have been subsequently broadened to include the size, composition and risk profiles of various types of capital flows as well as the types of external shocks to which the economy is vulnerable. Over a period of time, adequacy is also assessed additionally through other measures relating to the extent of scheduled amortization of foreign currency debts (assuming no rollovers) during the following year. RBI publishes the current position of the forex reserves against these stated measures in the half yearly reports. Considering the significant depreciation in the exchange rate, the RBI's communication with market participants has been in various forms as under:
• Structured communication: The monetary policy announcements of RBI for the first two quarters (covering the policy announcement for FY2012 and the first quarter review) did not contain any information relating to the exchange rate policy of RBI except stating that the INR-Dollar exchange rate showed two-way movements. The reason is largely due to the fact that REER (both 6 and 36 currency) has not shown any significant depreciation during the first quarter of the FY2012. It is when the REER started to show depreciation (of 6.3 percent, 2.0 percent and 4.1 percent for 6, 30 and 36 REER), for the first time in FY2012, RBI subtly reiterated its stated policy on Exchange rate volatility in the second quarter review of monetary policy announced on October 25, 2011. Through this announcement, RBI indicated that its Exchange Policy is not guided by a fixed or pre-announced target or band. It further stated that the policy has been to retain the flexibility to intervene in the market to manage excessive volatility and disruptions to macroeconomic stability. The foreign exchange market, however, remained under pressure in the third quarter of FY2012, reflecting adverse global sentiments and moderation in capital inflows. Between end-March 2011 and January 13, 2012, the 6, 30 and 36 REER depreciated by about 9 per cent each, primarily reflecting the nominal depreciation of rupee against the US dollar by about 13.2 per cent. Acknowledging that much of the depreciation happened during August-December, RBI had indicated in its third quarter review of monetary policy (announced on January 24, 2012) that it had taken a number of steps to stimulate capital inflows and curb speculation, besides also intervening in the market consistent with its policy of containing volatility and preventing disruptive movements. RBI had even gone up to the extent to explicitly state that it continues to closely monitor developments in the external sector and their impact on the exchange rate and will take action, as appropriate.
The dynamics of communication in the monetary policy announcements in regard to foreign exchange rates, as seen above, underwent changes consistent with the market movements FY2012. However, while the monetary policy announcements reflect the factual position, two critical aspects that arise from the review of these statements indeed convey the insights of RBI -that while its stated stance is maintaining non-interventionist approach in forex market, it also wanted to ease the nerves of market participants by informing them that it retains the flexibility to intervene at an appropriate time.
• Unstructured communication: The apparent ambiguity in the RBI's structured communication exercise stems from the fact that market participants were not certain as to what constituted an "appropriate time" for intervention by RBI. This led to mixed reactions from market, with one section of market predicting that RBI will be largely non-interventionist and there can be further fall in INR, the other section expected an action by RBI in December 2011 itself when the levels of INR reached similar to the volatility levels in 2008. RBI has therefore supplemented its structured communication with speeches/ interviews and media interactions for further conveying its rationale on the stated policy stance.
Initially during September 2011, the message to market was sent by the RBI Deputy Governor Dr. . Similarly, Dr. Duvvuri Subbarao, Governor of RBI, also engaged with media and other market participants by stating that the exchange rate is largely being driven by global dynamics (during October-November 2011 largely due to crisis in the Euro Zone) and by assuring them that RBI expects "the reverse adjustment will take place when the European situation resolves itself". However, he was skeptical in his comments that he can not state "whether RBI is intervening or not but [it is] watching the market" 4 . RBI clarified its rationale for the above statements in another media interview which Dr. Subir Gokarn had in November 2011, where he explained that the approach of RBI in regard to exchange rate movement is basically founded on the principle that INR is a market determined exchange rate within certain boundaries. While there was a sharp depreciation in 2008 when the rupee depreciated below 52, it rebounded sharply and then stabilised in the mid-40s for some period of time thereafter. The pattern has again shown up during the end of 2011, largely driven by global considerations resulting in reversal of capital flows. He explained further that the foreign exchange reserves of India are not an outcome of persistent current account surpluses, unlike in many countries, particularly in the Asian region and are merely the result of excess of capital inflows over the current account deficit and to that extent reflect a cushion that India has against its external liabilities. He infact indicated that the markets should generally accept that INR is a floating currency and that there are measures in place or instruments in place to help hedge against that and forex exposures have to be hedged as much as possible. According to him, therefore, forex market interventions by RBI are "a sort of a smoothing activity, not a rate defending or a rate targeting activity" 5 . Further, for the first time, RBI recorded a statement by Dr. Gokarn and placed it on its website to clarify its stance on the subject.
• Regulatory measures: While RBI confined to monetary policy announcement of non-interventionist stance during October 2011, engaged with market participants to clarify its rationale for the same in November 2011, it has stepped into further action during December 2011, with a host of regulatory measures aimed at ensuring stability of exchange rate. These included:
• Measures aimed at risk management in banks -reducing the Net Overnight Open Position of authorised dealers in foreign exchange;
• Measures to curb the speculation activities involving foreign currencyrestricting the rebooking of forward contracts by residents once they are cancelled, reducing limits of availing forex based on past performance considerations (from 75 percent to 25 percent), stipulating that the forward contracts under past performance basis are undertaken only on fully deliverable basis;
• Measures for increasing foreign capital inflows -deregulation of interest rates on NRE deposits and NRO accounts, permission to qualified foreign investors to invest in Indian equities, enhancing the all-in-cost ceiling stipulated earlier by RBI for external commercial borrowings (ECB)/Export Credit in Foreign Currency (ECFC) by resident firms, extension of time limit for repatriation of export proceeds by exporters etc.
The measures have resulted in arresting the falling rupee which regained more than 7 percent in January 2012 after witnessing 20 percent fall in 2011. The reduction of INR intra-day volatility can be depicted in the chart below: As can be seen from the chart, the volatility showed a marked decline after the announcement of measures by RBI for curbing the speculative activity in the market. • Intervention by RBI: Despite all communication exercises by RBI on clarifying its non-intervention stance and leaving exchange rates to be market determined, RBI finally retained its credibility by demonstrating its commitment to the stated policy stance when it announced the data on sale and purchase of dollars by RBI in the market during November-December 2011. The data converted into a chart depicts as under:
Intervention by RBI (sale and purchase of dollars)
Source: RBI Bulletin
As can be seen, after a powerful depreciation in end-2011, INR started 2012 on a strong note, gaining close to 7 percent in January against the USD. While this can be attributed to the surge in portfolio inflows in December 2011, increase in global liquidity provision by the European Central Bank (ECB) in late 2011, the intervention of RBI coupled with its other measures definitely can be credited in arresting the otherwise free fall of the rupee during the same period. This episode demonstrated that RBI, true to its policy stance and explanation of its rationale to market participants, intervened only to smoothen the volatility during the period of October-December 2011 after a three year non-intervention period. 
Analysis and policy implications
Over a period of time, the "dilemma" of choosing between effective conduct of Monetary Policy and exchange rate stability (with elements of holding of international reserves and intervention strategies) enabled a middle-ground approach to address the "Impossible Trinity" principle in the context of EMEs, like India. Speaking on this aspect of Impossible Trinity, RBI Governor Dr. Duvvuri Subbarao mentions, "to the extent you have a freely floating exchange rate you have greater, more independent monetary policy" 7 . However, the implication of this middle-ground solution on the central bank communication, as observed from the experience of RBI in 2011 can be summarised as under:
Communication initiatives, have a limited impact on influencing market expectations about behavior of long term interest rates
Consistent with the previous empirical findings in the academic studies, from a monetary policy standpoint, a review of the impact of new operating framework (announced by RBI in May 2011) on long term interest rate movements indicated that the communication initiatives, as a strategic tool, have only a limited causal relationship between the variables. This is in contrast to the overnight interest rate movement, which is found to be closely synchronised with the policy rate, since the announcement of new operating framework by RBI. It may therefore be concluded that larger macro-economic fundamentals, rather than communication initiatives, may take lead in influencing market expectations about the behavior of long-term rates.
Contents of structured communication differ across the policy options thrown up by Impossible Trinity
Considerations of Impossible Trinity resulted in differences in components of structured communication from RBI to market participants concerning its actions around the two policy options. The monetary policy related communication regarding the past and the present state of economy has been largely structured with periodic information consistently placed in the public domain. Similar is the experience with regard to periodic information on foreign exchange pertaining to the previous periods (relating to foreign exchange turnover, manner of utilisation of foreign exchange reserves, assessment of their adequacy etc).
However, understandably, while in the context of monetary policy communication attempt has been made by RBI to stipulate a single policy target and provide "guidance" on future policy actions, with explanation of risks, the obvious Impossible Trinity condition limited its ability to target a particular exchange rate level nor has given it adequate flexibility to openly state in the public domain about the timing of its intervention in the forex market.
Unpredictability is an intentional outcome in regard to policy option that is not pursued by the RBI
The differentiated approach, therefore, resulted in "predictability of action" to a large extent in regard to communicated stance of conduct of monetary policy and "uncertainty of action" in regard to non-interventionist policy stance of managing exchange rate volatility. While markets are able to signal the policy stances through the clues provided by RBI in its guidance, the ambiguity in the monetary policy statements of RBI that "it will intervene in the market at an appropriate time, when the circumstances make it necessary" led to uncertainty in the market participants as to when RBI will intervene in the market and what circumstances will really prompt it to do so. . The unpredictable nature of the action also enabled RBI to warn the corporates about their forex open positions by making them fully aware that the exchange rates are market determined and they are not advised to look upon to RBI when there is significant volatility in the market. This sort of messaging helps corporates to be mindful of risks that may arise from the forex open positions, if any, they would intend to pursue in the foreign exchange market.
Ambiguity can be reduced, if not eliminated, through other communication tools
RBI, however, ensured that this uncertainty or ambiguity in communication of its stated policy stance is not impacting its credibility. It has been vocal through other instruments and measures such as frequent media interactions and speeches wherein the rationale of its non-interventionist stance is justified to the market participants with appropriate rationale. This has been supported with data placed in the public domain (in the context of forex related data, in the format required under SDDS) the assessment of adequacy of forex reserves and the need to use them sparingly in the extreme volatile conditions.
Banking Regulation -Can it substitute the need for Central Bank communication?
Finally, the experience of RBI in the recent period raises one pertinent but not so far researched question either in the developed economy or EME context -whether timely regulation can substitute effective communication by the Central bank? The position of RBI as the Central Bank on one hand and the Banking supervisor on the other hand leads to this interesting question. Because, after a review of the recent experience, it can be observed that the RBI resorted to eliminate the ambiguity of its policy stance on exchange rate policy (created in its capacity as a central bank), by restoring its credibility through a host of regulatory measures (announced in its capacity as a banking supervisor), to supplement its efforts to reduce volatility. These timely regulatory actions have enabled to curb the speculative activity in the forex market and enabled RBI to meet its objective of smoothening the exchange rate.
In this context it is apt to quote, Joseph Stiglitz, who observed that India's policymakers, "particularly the RBI, are already doing a great job. I wish the U.S. Federal Reserve displayed the same understanding of the role of regulation that the RBI has done, at least so far" 9 While the context he had used is the development of regulation in relation to the prevention of building up asset bubbles, the same can be aptly used to describe the role of regulation in designing an effective communication strategy by RBI.
It can therefore be concluded that the Impossible Trinity of International Economics not only has a policy dimension but also impacts the communication strategy of the central banks in EMEs. It offers middle ground solutions by reducing the policy options to the "dilemma" of choosing between monetary policy independence and exchange rate stability. While the research in regard to central bank largely focuses on the former aspect (monetary policy independence), the experience of RBI proves the fact the impossible trinity, in its modified form, did introduce differentiated communication strategies by RBI with regard to these policy options, supplementing the same with nontraditional communication tools. The role of regulation, in the context of central bank communication, especially when the central bank is also a banking supervisor, is also another interesting research question on which further empirical studies can be focused upon. 
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